We introduce and discuss generalizations of the problem of independent transversals. Given a graph property R, we investigate whether any graph of maximum degree at most d with a vertex partition into classes of size at least p admits a transversal having property R. In this paper we study this problem for the following properties R: "acyclic", "H-free", and "having connected components of order at most r".
Introduction
Let G be a graph and let P be a partition of V (G) into sets V 1 ,... ,V n . A transversal (of P) is a subset T of V (G) for which |T ∩ V i | = 1 for each Mathematics Subject Classification (2000) : 05D15, 05C15, 05C69 * Research supported by the joint Berlin/Zurich graduate program Combinatorics, Geometry, Computation, financed by the German Science Foundation (DFG) and ETH Zürich. This theorem seems to have appeared first explicitly in Haxell [11], although it is also a consequence of a more general result of Meshulam [16] and implicitly, even earlier, of Haxell [10] . The result has two proofs: one combinatorial [10] and another via combinatorial topology [1]; it is not clear how closely these two arguments are related. The statement also has several applications in different problems of graph theory, see [4, 7, 11] . In the present paper we set to study the generalizations of Theorem 1.1 in two different directions.
Acyclic transversals with bounded components
The first generalization we consider here was introduced in Unfortunately, for r > 1 even the asymptotical truth escapes us. The estimate is not tight in general: p(2, 2) = 2 as shown in [13] . In fact, the best lower bound known for r > 1 is p(d, r) ≥ d and even p(d, 2) = d is possible at the moment. There was hope that a generalization of the "topological" argument could provide stronger upper bounds. In the present paper we provide this missing proof via Sperner's Lemma and appropriate triangulations of the simplex. Alas, we end up with the exact same result which follows from the combinatorial counterpart. For the proof we construct triangulations which generalize the ones of Aharoni, Chudnovsky and Kotlov [1] and then finish along the lines of Aharoni and Haxell [2] applying Sperner's Lemma for our appropriately defined colored triangulation. In fact, in Corollary 2.6 we obtain a slightly stronger statement. We prove that if the class sizes are
